Finite element simulation of sandwich panels of laminated plaster and rockwool under mixed mode fracture by Alonso Vera, Juan Antonio et al.
166
 
The Third International Conference on Computational Modeling of Fracture and Failure of Materials and Structures 
CFRAC 2013    Prague, Czech Republic, 5–7 June 2013 
Finite Element Simulation of Sandwich Panels of Laminated Plaster and Rockwool 
under Mixed Mode Fracture  
J. A. Alonso
1*
, E. Reyes
2
, J. Gálvez2  
1
 Universidad Politécnica de Madrid (UPM), E.U. Arquitectura Técnica, Avenida Juan de Herrera 6, 
28040 Madrid, Spain, juanantonio.alonso.vera@upm.es 
2 
Universidad Politécnica de Madrid (UPM), ETS de Ingenieros de Caminos, Canales y Puertos, Calle 
Profesor Aranguren s/n, 28004 Madrid, Spain, ereyes@caminos.upm.es  
 
Sandwich panels of laminated gypsum and rock 
wool have shown large pathology of cracking due 
to excessive slabs deflection. Currently the most 
widespread use of this material is as vertical 
elements of division or partition, with no structural 
function, what justifies that there are no studies on 
the mechanism of fracture and mechanical 
properties related to it. Therefore, and in order to 
reduce the cracking problem, it is necessary to 
progress in the simulation and prediction of the 
behaviour under tensile and shear load of such 
panels, although in typical applications have no 
structural responsability. To carry out this research, 
the behaviour of this material can be considered 
quasi-brittle and, based on this idea, in this work 
has been studied using a cohesive crack model that 
has been applied to other quasi-brittle materials, 
such as concrete, and has provided very 
satisfactory results. 
This communication presents the work carried out 
to study the mechanical and resistant behaviour 
under normal and shear load taking into account 
the size effect of the specimen of plaster and rock 
wool. The authors designed an experimental 
campaign under mixed mode composed by testing 
specimens of different sizes. Assymetrical three-
point bending tests have been performed on 
notched specimens, geometrically similar and of 
different size, to obtain load-displacement and 
load-crack mouth opening displacement curves. 
Previously a series of experimental tests were 
carried out to characterize a sandwich panel of 
laminated gypsum and rock wool, and each of its 
components: plasterboard, rock wool and paper. 
We designed the experimental campaign to obtain 
the strength properties of the studied materials, and 
its specific fracture energy, GF, as well as the 
complete curves of applied load versus 
displacement. From the experimental results it can 
be observed that the fracture energy is strongly 
influenced by the thickness of the wool, rather than 
the plate. 
To numerically simulate the mixed-mode fracture 
behaviour of the panels we have used a finite 
element model with embedded crack, based on the 
cohesive crack model, using as input the 
experimental parameters obtained in the 
experimental campaign, obtaining a good 
adjustment. Based on these results we analyze the 
mixed-mode fracture behaviour of the material and 
the size effect of the panels. Finally, the authors 
have used this model to study the limitation of the 
maximum deflection of slabs in order to avoid its 
cracking. 
 
References 
 
[1] M. del Río Merino, J. Santa Cruz Astorqui, 
Finite element simulation to design constructive 
elements: An application to light gypsum 
plaster for partitions, Constr Build Mater 23 
(2009) 14–27.  
[2] E. Reyes, J. C. Gálvez, M. J. Casati,  
D. A. Cendón, J. M. Sancho, J. Planas, An 
embedded cohesive crack model for finite 
element analysis of brickwork masonry 
fracture, Eng Fract Mech 76 (2009) 1930-1944.  
 
CFRAC 2013 166 Prague, Czech Republic, 5–7 June 2013
